(19)B*»HlFfr (J P) (12) & ||§ # |f & ^ (A) (UttfttUHfiH** 

#§§¥6-282209 



(43)&HB ¥j£6<f(1994)10J3 7B 







F I 




/"^ A Off 1 ttVTh 

G 0 3 H 1/02 


8106-2K 






ViU dr //(AM 


5 2 1 






7/027 








7/028 








7/038 














=fe§S* ^l&SO&l OL (4 5 1) 




WirB- 68450 


(71)aJBL^ 


000003160 










(22)ajKB 


¥#5^(1993) 3/I26B 




*&Jff*KifcfcE£©3i2TB2#8^ 






(72)&9§^ 










«fiis^i6SBar:Tg i # i n mm 














(72)fK81f 


mm m\ 






















(72)fg9i^ 










wa®*mimm=.TB i # i ^ 










(54) [3&8t!>£«0 









(57) 

[ awl mmgmg&xz < . gmru 

-feA^em-c. mmmm<. BfgBHttto&s. * 
n ^ j>m3zmm£m&t& *> <r>x-h & . 

*fi ! £S'?-0>-~£»bLX1titl* frL 20-10 
0 0 e q/t o ncD&ffl-CM jr^ttgfc^-tSjK'Jx 
^x^Sr^-^'JV-tLT. i£<-*tf'Jv-i:S: 

a. 

ro-fextffgjrc. mmRiim<. mwRm&nb 



(2) 



*t?m s 6-282209 

2 



1 



yl^?:ty?-«-S»t LTfflu**o N 2 0-10 0 ii^>lil^*^fc:J:&*o^ASg»fit,^a#^$ 

Oeq/tonWKWC'f^y^S-^-rS^'JXX flX^l. 
fvi/Sr^-x^'J v-t U o v-k£j&f [0005] 

i o o o i j io wm<7)imi*&t>x&\,\ u>>u Hf yf-yiam 

igm±.?>mmftm] m^m. f^7b &#si<. sas^oa t^mxa. gatf&sc?!* 

■mm. m£fc<m\>*t>ti&*uv ; 7j±< l zm?&t>c?> txtto. ^(otub^yxmx^o^hith^t'ffM 

[0002] fc. PttflfcJ imUi. £%&im< . JBHRHiffiP 
Ttt8*&t><D#8£$*vt ^h. t*L60tt&tt&«> C 0 0 0 6 ] b ) 3l£S£tttt?Hi. m^nAiHf^f-y 

^£J£fci**:&?)T'*S. zey&ffli, Mmxm>P M?uJ*ti&7l-yizttMtL,X>\y} : \)y7&& 

#(c LH8K£&fc&t VP, ^X^mm^xmmth [ 0 0 0 7 ] c ) 3K3Slgte*m*> . ftfi^tttffifc ft 

[ 0 0 0 3 ] b ) msmtm. ztati-xxv h . mm* . m&%m8n±. m? xutxej+v t jj 

£S#fc tc. vP&£LB*HfcP^r?$ h [0008] 

zti. .k9Atiatf*ftffi£ft6i>0>t,&*. -efts. •t 3 Sr*>*». ^fmmxn. ^tmr 

n&mra&w&^yeyiSr&tnmiz. im&mzm v^-ivg** ttxm\.\ t^>. 20 

&Z~.bl,z£ oTJS*fB«S:jg«-ti i t & . -1000eq/to ntfDSHT^ * VttSSr^-^S 

[ 0 0 04 ] c ) TiaaSSWfi. IfUiMft^'Jv- sKUxx-r/^'C-X^y v-t LT. K^-^sKUt 

ftmmxmTi8it:Em-?>h(ox'b&. tf^ zninz [0009] *mm* ^yy^^iz^m^om 



(3) !f||[§ s F6-28 2 20 9 

3 4 

m\z^^xm>s\^mm^.L. KayyAzmm-z iooi3]mm&^mr/^-ti^i:Lxiii. a- 

ZttfTZh. ^a^^-y^Tt-JK 1. A-i/tw^^y-Jx 

[ooio] nkttmt. <-xtfy xeu^y a-yk *iftb'x7xy-^ 

xxt/Uc4 *y^££#LTV^;£#>*4jCiiffi-r a. imttXx? -)VA(Kt.i-vvtt+r4 Kftira 

^C«V>JgJff$^^S«rt*»*T'#. $ 10 1. 4-7i-py/U3-/K l. A-y 

feLxxmrhztWT'&h. ^-^yy*)^-)W)^vy^^Y^im. ex 

[0011] *fMBfcfl|i^#iSjJf Uxxr/l^-X,-K 7 x y-yPA, x y-/PA<?5X^y:t*+M H 

y v-a. ^^ti^-j-^rrs^ff^^^ygtsr i o~ mmaxifra^uy^^ vmmmtrffikxz 

ioo»i %-&trsa£#t. ^mrt^-nmt<r>^ z. $^>t. ztit><7)zmTtua-jim<7Miz. 

ICX 0*#£>*U 20~1000eq/ton«I ^>J 3-ll>m<0ZM&£T'mkZtl&7rmi&t:1i-r& 

m^XyftMZistthXV^ATiVX'hh. *%H8 7^3-/k ^y 3-/l^#J8^£>*i.S. 

tcfctts^'Jxx-f;p®l]gfc«^fli*^ysgBt#« [0014] ^tcjtfyxxxyi'tf y*-/Pt lt\ e 

TiVzi-nm^^sh. ^'JxXr^flatcfflv^iiS -#ro7^hy^7?hyS£i^S3-LT#£>*i 

*)vvy?>vm. i. 5— j-^n^soM^y 20 cit^T^s. zttt><om. --kuxx^s^*^ 

il 2, 6— r7fuyi?#A*$>wt. i?yx.ym. x wimznm^hmm\zxmmmmfctfx>)^XT>v 

*7?>HL 4-^*t7^1/y-2, 7>-'*;^y #gL ^ao^ESB?. ^utS-ftS^ >*5bKn* 

SL 5 C4-X^*7xy^fv] AV7 9Mk. X;P* *>£Mmt. *>V*$i&mK:;T>*-*7J&, x/P 

ttisfifrtfym. TiStym. T-t'y-iy IL A-x+A&M&at* 3X+)V£Mmi. Wf-iv 

il ^t^ym. vTtyist/i'Xymwnmfmisti il **-*y^/HL 7x_«. »il rnt*y 

/ktfygaW£>;ft.S. ttz^mmt LXli. 7-7- 30 IL ffiSL 4 VBtt, ? y#/k#ylL 

vW>&, -^nyK. MthKn7^ IL xf7'J;t« s fcJ:t/£:h.&<7>G^7;Mr^xxf- 

SL xN^Fo7?/Wg^^^Bg|^W^fi vk 3WEy#^;Kyias. $>&WiM3mT>va- 

h. z^z<mmmii'*))i'Xywmz. tt&m* /k ^skt^-h^ igKKr^n-^co^yr/u 

Co* 'J y hBVa=aiah0£W#n'#>'He£W* [0015] *%?9Hzti^XteZtlL><r>o ttmmM. 

* . fr££-gyfc»-i: U te?>j£4W±;jr y xxx^fflflg^7 

[0012] sKUxx-r/M»Bfcfflv>6ft.4*«r;P3 X!j££iSJ£. ty v- tcoffl^tt. 92ffiffiR£ 

-H«fcLT^BJ^MBT^=J-/Wg. mm&fcT tit. 4fc. ^f&HHfcfflv^iiS. tyv-li. <-x 

mm&aTfri-jmtixii. x.+uyrva- 40 i>Mr. ^(ck^3*is<>w«^^ jjaixiis 

;k 2, 3-y^y^jr-yK l, A-7fv&*- >VT? vv-hmn* wmz%<isA,tzi; 

/K 1. 5-^>^y^'5r-7k l. b'^i^y-tf^o^tigtyv-^fflv^Tt^^. 

-;k *^vf-^i;3->v. y'xfi/y/'jn- [00 1 6] XVxxfMzmAZtL&4 *y&Mt L 

V7u\l\,y7>)Zl-)\,^ 2, 2. 4-hOXW X/^^KT/^U^BSaand/orX/^yglT 

-1, 3-^y^yv*-yK #yxf-uy^ya- y^-^AIg^SrWrst/and/or^^yS^^ff 

;K .-Kyrntru-y^yrj-yK --Kyxb^f-^yr * L<ffl^&Cli:^*T^SIl7!)\ MUfiSlVXymTfr 

y3-/l^JffiKs;:*-/|/SL hy^f-o-^x^ *y^»SSand/or*y^>-i?7'yt-'>ASaJWr 

xy h-/l^Ohy^--;Pt>J:t/rh75j--;l^$r0| 50 yW&i>L<\t%Kh<r>Ty : £-*7J>&, tewmnr 



(4) 



^i8¥6-282209 



x y -y hmmr&m*n,#>mz&?uzmM-hz ttz 

Zh. £iz. X^yKT^U^SJSSand/or^.^* 
i t tz X 0 dix^fO-f *>ttS£;Ky x*r 
A^>f;*>\ Li. Na. K, Mg. Ca, Cu. Fe 
ST*> & . 5 — *• h 'J «>AXA>jM V 7 

[0017] *20 



* immnii<-x#v^-tLxmmmix*zti 

y^o^^yy, 2, 5 -fx { [4— (yXf-^7 

*y ) -7x-;P3 £&JflLfc. #«tf>tro 

<DSj£tt:£3l2fc^\ 

[ 0 0 1 8 ] 4 *>tt£44mttfteK 'J xx-f ;MWB 
Ji. 27*:5'yy(3g8?Ut®. yh'n^y-fe'y^^SD 
U It, ^-/'f/HFt^tKyj'/y, 2. 5 
-b'x < C4- (i^xf-iPTSy ) -7x-A0 *+U 

jmfsm.it. 27. 8%fcLfc. iniSi8£Eas# 

5$12 5xim<7>PET:M/PA£7**-hU 

o±z 3 torn Lxmwm t ltz. 
[*1] 







m o 1 % 




^ 7 9 

St ^V!)AAJ^*^V7?VS 


3 9 

3 5.5 
2 0 
2 . 5 






5 0 
5 0 



[0019] 



X [312] 





SSJt <%) 


S> e - A"< v -t* > 
/< — 7 3- A* I F 


7 8. 1 
2 0.6 
1 . 1 
0 . 2 



E3t«ait^U7ta^r3^^$:ffl^T, ArU-f- 
8nm. 2mW/cm! /b'-AfcU:. U-lf-gjfc 
y^^riflSaiL.. 10 0ncc7)ia*(::iO#igaSU 

^0^^ t> * ixs>& tmmmz? h z\ t tz j -> 



*m 5 o"csjs9 o %co^Tt^^fasscg tx t , 

40 jB*LTLid^i:«±if*»o^. 
[0020] 

[HJIW2] HitMlO«tS^Lfe*P^7A^^ 

&3l£»$ttL HKWlT^LfctcOfcHttco^ffl^ 
fc. vx?-*o^7Afc#&BJ§CJ:&*D^7A&ft 
WBfc£®«$tfTArl^-lF-ObW,££trt\ £ 

SJ!Ult,lli^li:^ttfc:fc^^o^. ^<7)J:3{cS^ 
50 L^*n^Ac^J(i. •VXf-XufyAtiltA, 



( 

7 

[0021] 



) ^FS¥6-282209 
8 

1 : T)H>U-V- 

2 : b'-Ax^f Xti>y— 
3 : A-7S5- 
4:S7- 

5 : *%HBfcJ:Sfe« (*n/7A)fli!ittfl) 




http://www4jpdl.jpo.go.jp/c^ 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is an object concerning the record material for volume phase type holograms especially 

about the hologram widely used for display, a display field, etc. 

[0002] 

[Description of the Prior Art] Conventionally various things as a volume phase type hologram record material are proposed. 
Those typical things are objects as shown below. 

a) A dichromated gelatin and Kora soil add an ammonium dichromate, a sensitizing dye, etc. into gelatin, and give 
photosensitivity to a laser beam. It is checked that a minute opening is made into the portion which did not construct a bridge 
into the development, and this material is considered that the big refractive-index modulation is obtained by this. Moreover, 
although a dichromated gelatin has sensitivity only in red, by carrying out sensitization using coloring matter etc., sensitivity can 
also be given to green and blue and the trial production of the hologram image of a color is also made. 

[0003] b) Photopolymerization nature material and this add a monomer light initiator, a sensitizing dye, a plasticizer, etc. to base 
polymer. When the monomer distributed in base polymer carries out a polymerization, this carries out a polymerization to the 
portion which carried out the polymerization, and the difference in a refractive index occurs into the method portion of ****, and 
it can record a diffraction figure on it. Moreover, since a polymerization is carried out in the bright portion of an interference 
fringe and the density of a monomer falls, a monomer is supplied from a surrounding dark portion and the monomer currently 
distributed in base polymer has some which obtain a higher refractive-index distribution. A sensitization field can be chosen by 
choosing a sensitizing dye like [ these material ] the case of a dichromated gelatin. 

[0004] c) An optical cross-linking material and this make a photosensitive polymer construct a bridge. The thing over which this 
makes base polymer construct a bridge, the thing over which the cross linking agent which distributed in polymer is made to 
construct a bridge are devised. This method as well as the two above-mentioned method records a diffraction figure with the 
place which constructed the bridge, and the refractive-index difference which is not constructing a bridge. Moreover, also in the 
material of this method, a minute opening occurs in a film by the development, and there are some which have obtained the 
bigger refractive-index modulation. Furthermore, the generated minute opening also has a bigger thing than wavelength, light is 
scattered about, there are some which fall on the contrary about diffraction efficiency, and, in such a case, there are some which 
were going to carry out the polymerization of the monomer into which the monomer was infiltrated into the generated minute 
opening and it was infiltrated further, and were going to acquire the refractive-index difference. Although the above is the 
example of representation of hologram record material again, much hologram record material by methods other than these is also 
devised. 
[0005] 

[Problem(s) to be Solved by the Invention] The above-mentioned hologram material has the trouble which is described below, 
a) Resolution of a dichromated gelatin is good, since a refractive-index modulation factor is also large, very high diffraction 
efficiency can be obtained and the property of a picture is very good, however, gelatin — moisture resistance ~ bad — a dry plate 
— in the state as it is, a picture will disappear gradually For this reason, making it rival by the glass plate etc. needs to be 
processed. Moreover, it takes time and effort that this material needs and manufactures very many wet processes. Furthermore, it 
has a fault [ say / that the dry plate by this material has bad stability, and prolonged preservation is not effective ]. 
[0006] b) Compared with a dichromated gelatin, since photopolymerization nature material can choose a damp-proof good 
material, it can improve this property. Moreover, there is some photopolymerization nature material which does not need a wet 
process at all, and handling nature is improving as compared with a dichromated gelatin. Moreover, the stability of a dry plate is 
good and possible also for a mothball. However, compared with a dichromated gelatin, this material has bad resolution and it is 
a refractive-index modulation factor ] small. 

[0007] c) Compared with a dichromated gelatin, since an optical cross-linking material can also choose a damp-proof good 
material, it can improve this property. [ as well as photopolymerization nature material ] Resolution and a refractive-index 
modulation factor hardly change with a dichromated gelatin, but show a very good property. However, this material has the fault 
that operability is very bad in a development process including a wet process. 
[0008] 

[Means for Solving the Problem] The refractive-index modulation factor of this invention is large, a development process is 
easy, the exposure time is short, and the record material for holograms with moisture-proof weatherability is offered. That is, it is 
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the record material for holograms which this invention makes base polymer the polyester which contains an ionicity machine in 
the range of 20 - 1000 eq/ton, using an unsaturation acid or an unsaturation glycol as one component of a monomer, and carries 
out sensitization of the initiator to which the polymerization of this base polymer, the monomer in which at least one has the 
basis which reacts, and its monomer is carried out, and the initiator and which contains a sensitizer in this base polymer. 
[0009] During hologram exposure, in the bright portion of an interference fringe, further, the monomer contained in base 
polymer photopolymerizes by the laser beam, the density of a monomer falls, and a monomer carries out spreading diffusion 
from the dark portion of an interference fringe, and this invention gathers for a bright portion and carries out a polymerization by 
it. And this monomer will be in the state where the unsaturation acid which exists in base polymer, or the unsaturation glycol 
reacted and constructed the bridge. According to movement and bridge formation of polymer-izing of this monomer, and a 
monomer, a refractive-index modulation occurs and a hologram can be recorded. 

[0010] Furthermore, by swelling and drying this, this part serves as the shape of very small porosity, and the part which did not 
construct a bridge by being underwater immersed since this invention contains the ionicity machine in the polyester which is base 
polymer, i.e., the dark portion of an interference fringe, can reduce a refractive index. By perfonriing such water treatment, a 
very high refractive-index modulation can be obtained, and this processing is stabilized and can be processed. 
[001 1] 10-100 mol % The polyester base polymer used for this invention is polyester which is obtained by combination with the 
included acid component and polyhydric alcohol, and contains an ionicity machine in the range of 20 - 1000 eq/ton about the 
multiple-valued carboxylic acid which has a unsaturated bond. It becomes polyester resin in this invention from multiple- valued 
carboxylic acids and polyhydric alcohol. As an acid component used for polyester resin For example, a terephthalic acid, an 
isophthalic acid, an orthochromatic phthalic acid, 1, 5-naphtha RUREN dicarboxylic acid, 2, 6-naphthalene dicarboxylic acid, 
diphenic acid, a sulfo terephthalic acid, 5-sulfoisophtharate, 4-sulfo phthalic acid, 4-sulfo naphthalene -2, 7 dicarboxylic acids, 5 
[4-sulfo phenoxy] isophthalic acids and a sulfo terephthalic acid — and — or those metal salts ~ Aliphatic dicarboxylic acids, 
such as aromatic hydroxy acids, such as aromatic dicarboxylic acids, such as an ammonium salt, a p-oxy-benzoic acid, and 
p-(hydroxy ethoxy) benzoic acid, a succinic acid, an adipic acid, an azelaic acid, a sebacic acid, and a dodecane dicarboxylic 
acid, are mentioned. Moreover, as an unsaturation acid, unsaturation aliphatic series, such as boletic acid, a maleic acid, an 
itaconic acid, hexahydrophthalic acid, and a tetrahydrophtal acid, are mentioned. Further in addition to this, otherwise, an 
alicycle group dicarboxylic acid etc. can be illustrated for the multiple- valued carboxylic acid more than trivalence, such as 
trimellitic acid, a trimesic acid, and pyromellitic acid, etc. as a multiple-valued carboxylic acid again. 
[0012] As polyhydric alcohol used for polyester resin, aliphatic polyhydric alcohol, alicycle group polyhydric alcohol, and 
aromatic polyhydric alcohol can be illustrated. As aliphatic polyhydric alcohol, ethylene glycol, a propylene glycol, 1 , 
3-propanediol, 2, 3-butanediol, 1, 4-butanediol, 1,5-pentanediol, 1, 6-hexandiol, neopentyl glycol, A methylene glycol, a 
dipropylene glycol, 2 and 2, 4-trimethyl -1, 3-pentanediol, Triol, such as aliphatic diols, such as a polyethylene glycol, a 
polypropylene glycol, and a polytetramethylene glycol, trimethylolethane, a trimethylol propane, a glycerol, and pen 
TAERUSURITO-RU, and TETORAO-RU can be illustrated. 

[0013] As alicycle group polyhydric alcohol, the ethyleneoxide addition product of 1, 4-cyclo hexandiol, 1, 4-cyclohexane 
dimethanol, SUPIROGURIKO-RU, hydrogenation bisphenol A, and hydrogenation bisphenol A and a propylene oxide addition 
product, a tricyclodecane diol, tricyclodecane dimethano-RU, etc. can be illustrated. As aromatic polyhydric alcohol, an 
ethyleneoxide addition product, a propylene oxide addition product, etc. of a paraxylene glycol, a meta key sea lane glycol, an 
ortho xylene glycol, 1, 4-phenylene glycol, 1, the ethyleneoxide addition product of 4-phenylene glycol, bisphenol A, and 
bisphenol A can be illustrated. Furthermore, alcohol, a glycol, etc. which have the unsaturation machine represented with double 
bonds other than these polyhydric alcohol, such as an unsaturation glycol, are used. 

[0014] Furthermore, lactone system polyester poliomyelitis-RU obtained by carrying out ring opening polymerization of the 
lactone, such as epsilon-caprolactone, can be illustrated as polyester poliomyelitis-RU. A single organic-functions monomer may 
be introduced into polyester in order to block the polar group of a polyester macromolecule end besides these. As a single 
organic-functions monomer, a benzoic acid, a chloro benzoic acid, a BUROMO benzoic acid, The Para hydroxybenzoic acid, a 
sulfobenzonic acid monochrome ammonium salt, a sulfobenzonic acid monosodium salt, A cyclohexylamino carbonyl benzoic 
acid, n-dodecylamino carbonyl benzoic acid, A TA-SHARU butyl benzoic acid, a naphthalene carboxylic acid, 4-methyl benzoic 
acid, 3 methyl benzoic acid, a salicylic acid, a thiosalicylic acid, a phenylacetic acid, an acetic acid, Monoalcohol, such as 
monocarboxylic acids, such as a propionic acid, butanoic acid, an isobutyric acid, an octane carboxylic acid, a lauryl acid, stearyl 
acids, and these low-grade alkyl ester, or fatty alcohol, an aromatic alcohol, and alicycle group alcohol, can be used. 
[0015] In this invention, an unsaturation monomer is used as an indispensable component among these, and other components 
are suitably chosen by the glass transition temperature of polyester resin, compatibility with a monomer, etc. Moreover, if the 
monomer used for this invention is a monomer containing the unsaturated bond of base polymer, and the basis which reacts, 
although it is not limited especially, polyfunctional monomer, such as monomers, such as desirable vinylcarbazole, desirable 
pentabromophenyl acrylate T etc . with a high refractive index, and a divinylbenzene containing many functional groups, may be 
used for it. 

[0016] As an ionicity machine introduced into polyester, the monochrome and/or dicarboxylic acid which has a sulfonic-acid 
alkali-metal base and/or sulfonic-acid ammonium-salt machine can be used preferably, and also it can be with cation nature 
machine monomers, such as anionic machines, such as the monomer which has a carboxylic-acid alkali-metal base and/or 
carboxylic-acid ammonium-salt machine, for example, a sulfuric-acid machine, a phosphoric-acid machine, a phosphonic acid 
machine, phosphinic acid machines or those ammonium salts, and a metal salt, the 1st class, or a tertiary amine machine, etc. 
When introducing a carboxylic-acid alkali-metal base and/or carboxylic-acid ammonium-salt machine, by introducing 
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multiple- valued carboxylic acids, such as trimellitic acid, in a system in the polymerization last stage of polyester, a carboxyl 
group can be added to a macromolecule end and the method of exchanging this for the basis of a carboxylate by neutralizing in 
ammonia, a sodium hydroxide, etc. further can be used. Moreover, these ionic ity machines can be introduced into polyester resin 
by containing the monochrome and/or dicarboxylic acid which has a sulfonic-acid alkali-metal base and/or sulfonic-acid 
ammonium-salt machine. As a salt, salts, such as ammonium system ion, and Li, Na, K, Mg, calcium, Cu, Fe, are raised, and 
especially a desirable thing is K salt or Na salt. It is desirable to use 5 -sodium sulfoisophtharate or meta-sodium sulfobenzonic 
acid in this invention. Furthermore, with this invention hologram record material, in order to promote movement of a monomer, 
you may add a plasticizer. 
[0017] 

[Example 1] The ionicity machine content unsaturated polyester resin composition was indicated to be as base polymer in Table 
1 was manufactured and used, a monomer is a divinylbenzene and, as for the initiator, cyclopentanone, 2, and 5-screw {a 
[4-(diethylamino)-phenyl] methylene} was further used for the sensitizer using the par butyl EF by Nippon Oil & Fats Co., Ltd. 
The composition ratio of each material is shown in Table 2. 

[0018] After dissolving in two butanones, an ionicity machine content unsaturated polyester resin adds a divinylbenzene, further, 
dissolves par butyl IF, cyclopentanone, 2, and 5-screw {a [4-(diethylamino)-phenyl] methylene}, and fully agitates it. 
Solid-content concentration of a solution was made into 27.8% at this time. Next, this solution was coated on the PET film with a 
thickness of 125 micrometers using the applicator whose crevice is 100 micrometers, and two butanones which are solvents were 
volatilized using the dryer. Then, the PET film with a thickness of 125 micrometers was laminated in the film surface, and it cut 
in the predetermined size, and considered as sensitive material. 
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Exposure was exposed by Ar laser using optical system as shown in drawing 1 . Ar laser at this time was used as the oscillation 
wavelength of 488nm, and the 2 mW/cm2 / beam. After laser exposure, as a development, it exfoliated, and was under 
100-degree C warm water for 10 minutes, and the laminated PET film was dried with the dryer. Thus, diffraction efficiency 
improved remarkably by perforrriing a development. The hologram by this invention showed very high diffraction efficiency as 
shown in drawing 2 as a result of the above experiments. Although the diffraction efficiency a development front and after a 
development was also shown all over drawing, efficiency doubled [ about ] by carrying out a development. Moreover, since the 
hologram material of this invention was constructing the bridge, even if environmental stability was very high and it left it for a 
long time under the temperature condition of 90% of humidity of 50 degrees C, an image did not disappear. 
[0020] 

[Example 2] The duplicate of a hologram was manufactured by making into a master hologram the hologram manufactured like 
the example 1 using the hologram sensitive material by this invention. The same thing as what was manufactured in the example 
1 was used for hologram sensitive material. A master hologram and the hologram sensitive material by this invention were stuck, 
and the beam of Ar laser was extended, and it arranges and exposed so that light might hit all over sensitive material. Moreover, 
after treatment as well as an example 1 was performed. Thus, the property was acquired by the duplicate of the manufactured 
hologram almost like the master hologram. 
[0021] 

[Effect of the Invention] By this invention, the refractive-index modulation factor was large, the development process was easy, 
the exposure time was short, and the record material for holograms with moisture-proof weatherability was able to be obtained. 
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[Translation done.] 
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